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Abstract of EP1178255 

A tube coupling apparatus including a body (4) 
which defines a tube receiving bore, the tube 
receiving bore being provided with a sealing 
element (6); a tube gripping means (10); and a 
release element (14) axially slidable within the 
bore, the release element (14) being engageable 
with the tube gripping means (10) so as to urge 
the tube gripping means (10) out of gripping 
engagement with the tube (22); wherein the 
apparatus further includes a retaining element 
(12) held, at least partially, within the bore, said 
retaining element (12) retaining the sealing 
element (6) and the tube gripping means (10) 
within the bore and restricting axial movement of 
the tube gripping means (10) within the bore. 
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(54) Tube coupling 



(57) A tube coupling apparatus including a body (4) 
which defines a tube receiving bore, the tube receiving 
bore being provided with a sealing element (6); a tube 
gripping means (1 0); and a release element (1 4) axially 
slidable within the bore, the release element (14) being 
engageable with the tube gripping means (1 0) so as to 



urge the tube gripping means (10) out of gripping en- 
gagement with the tube (22); wherein the apparatus fur- 
ther includes a retaining element (12) held, at least par- 
tially, within the bore, said retaining element (12) retain- 
ing the sealing element (6) and the tube gripping means 
(10) within the bore and restricting axial movement of 
the tube gripping means (1 0) within the bore. 
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Description 

[0001] The present invention relates to tube cou- 
plings, and particularly but not exclusively to releasea- 
ble push-fit tube couplings used for example in plumbing 
systems for connecting together water pipes. 
[0002] Examples of push-fit tube coupling are known 
from WO 97/03314 and GB-A-2 306 131. These tube 
couplings include an axially slidable gripping element 
which fits around a tube within the coupling, the gripping 
element comprising an annular member which has a 
plurality of inclined tube gripping teeth which project into 
the tube coupling. In use, the internal pressure of the 
fluid in the tube causes the tube and the attached grip- 
ping element to be forced out of the tube coupling. Pre- 
venting this is a tapered cam arrangement at the en- 
trance of the tube receiving bore such that as the fluid 
pressure tries to force the tube and gripping element out 
of the tube coupling, portions of the gripping element 
are urged against the tapered cam surface which in- 
creases the pressure exerted by the tube gripping teeth 
of the gripping element against the tube. This increases 
the grip on the tube to prevent its further withdrawal. 
[0003] The tube may be released from the coupling 
by pushing the gripping element back into the coupling, 
away from the tapered cam surface, and maintaining it 
in that position, thereby reducing the grip of the tube 
gripping teeth on the tube and enabling the tube to be 
pulled out. 

[0004] This type of arrangement where the tube grip- 
ping element moves axially within the tube coupling has 
a number of disadvantages associated with it. Firstly, it 
is more difficult to manufacture the coupling since the 
portion of the body housing the axially slidable tube grip- 
ping means needs to be of a greater diameter than the 
tapered cam surface at the entrance of the tube receiv- 
ing bore. This requires expensive tooling and increases 
overall production costs. Alternatively, the tapered cam 
surface needs to be somehow affixed to the coupling at 
the entrance of the bore, which again leads to manufac- 
turing, or at least assembly difficulties. Secondly, the 
ability of the tube gripping means to axially slide within 
the coupling and the interactions between the tube grip- 
ping means and the tapered cam surface can lead to 
wear of these components, necessitating disassembly 
of the tube from the coupling to enable replacement of 
the worn parts to take place. Thirdly, if it is desired to 
replace or service the O-ring seal within the coupling, it 
is disadvantageous that the tube gripping means cannot 
easily be removed to facilitate this. Thus, if it is desired 
to replace the O-ring seal, it is necessary to remove this 
and insert the new seal with both the tube gripping 
means and the tapered cam surface in place. 
[0005] It is also known to provide push-fit tube cou- 
plings with an integral one-piece release means. Exam- 
ples of this type of push-fit coupling are provided in GB- 
A-2 146 400 and WO 97/03314. However, these cou- 
plings are. necessarily quite bulky, since the release 
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means projects outside of the housing. Additionally, it is 
possible for the release means accidentally to be acti- 
vated and thus permit undesired removal of the tube 
from the coupling. 

5 [0006] In an attempt to overcome the problem of ac- 
cidental operation of the release means, it is known to 
provide a detachable one-piece release member which 
is engageable with certain types of push-fit tube cou- 
plings. An example of this is known from WO 96/1 3685. 

10 However, it is often difficult to exert the necessary force 
to release the tube from the coupling using such detach- 
able one-piece release members. 
[0007] It is an aim of the present invention to over- 
come or at lease ameliorate at least some of the prob- 

15 Jems associated with the known types of push-fit tube 
couplings. 

[0008] Thus, according to a first aspect of the present 
invention there is provided a tube coupling apparatus 
including a body which defines a tube receiving bore, 

20 the tube receiving bore being provided with a sealing 
element; a tube gripping means including a plurality of 
tube engaging teeth; and a release element axially sli- 
dable within the bore, the release element having a first 
surface which is engageable with the tube gripping 

25 means so as to urge the tube engaging teeth out of grip- 
ping engagement with the tube; characterised in that the 
apparatus further includes a retaining element to retain 
the seal and the tube gripping means within the bore 
and to fix the tube gripping means against axial move- 

30 ment within the bore. Preferably, the retaining element 
also retains at least a portion of the release element 
within the bore. 

[0009] In a preferred embodiment, the release ele- 
ment includes a projecting portion which extends out- 

35 side of the body. This projecting portion may be engaged 
by a release tool whereby the release element may be 
brought into engagement with the tube gripping means 
so as to urge the tube engaging teeth out of gripping 
engagement with the tube. This preferred arrangement 

40 of the release element means that the release tool does 
not need to have a shim portion capable of entering the 
bore between the body and the tube in order to engage 
the release element. 

[0010] The retaining element preferably snap-fits 
45 within the bore, more preferably at least a portion of it 
snap-fits into a radially outwardly extending groove or 
channel in the body. 

[0011] Once the retaining element has been snap-fit- 
ted in the coupling apparatus, it acts as a stop for the 

so tube gripping means thereby preventing axial move- 
ment of the gripping means towards the open end of the 
bore. This in turn prevents axial movement of a tube, 
when retained within the coupling, towards the open end 
of the bore thereby preventing undesired or accidental 

55 withdrawal of the tube from the coupling. 

[0012] The tube coupling apparatus may further in- 
clude a stiffening element which cooperates with the 
tube gripping means by engaging a portion of the tube 
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gripping means thereby preventing radially inward 
movement of that portion. This preferred arrangement 
renders the tube gripping means stiffen and increases 
the gripping force which can be exerted by the tube en- 
gaging teeth to the tube. 

[0013] The stiffening element, in preventing radially 
inward movement of a portion of the tube gripping 
means, retains the tube gripping means in a central po- 
sition with respect to the tube receiving bore. By retain- 
ing the tube gripping means centrally, insertion of a tube 
into the coupling is made easier. Additionally, the stiff- 
ening element may be located between the sealing el- 
ement and the tube gripping means, thus preventing the 
sealing element being damaged by the tube gripping 
means. 

[0014] Each of the tube engaging teeth preferably in- 
cludes an indented portion to engage in a more effective 
manner the curved periphery of the tube. The indented 
portion is preferably located substantially at the mid- 
point of the engagement surface of each of the teeth. In 
a preferred embodiment each of the teeth includes an 
engagement surface comprising an indented central 
portion and a convex outer portion on either side of the 
central portion. 

[0015] The retaining element preferably cooperates 
with the release element to limit the axial movement of 
the release element within the bore. This may be 
- achieved by providing the retaining element with an an- 

: nularslot having opposed stop surfaces and providing 
the release element with a protrusion which is located 
within the slot such that axial movement of the release 
element is constrained by the opposed stop surfaces. 
This is achieved by the stop surfaces being capable of 
contacting the release element protrusion. 

* [0016] According to a second aspect of the present 
invention there is provided a tube release apparatus for 
use with the tube coupling apparatus according to the 
first aspect of the present intention, the tube release ap- 
paratus including a first release member including a 
contact surface for engagement with the release ele- 
ment of the tube coupling apparatus and a second re- 
lease member engageable with the body of the tube 
coupling apparatus, both the first and second release 
members including a respective threaded portion for 
threaded engagement one with the other, whereby 
when in threaded engagement, rotation of one of the re- 
lease members with respect to the other of the release 
members in a predetermined direction or sense causes 
engagement of the contact surface of the first release 
member with the release element of the tube coupling 
apparatus thereby urging the release elementto engage 
the tube gripping means so as to urge the tube engaging 
teeth out of gripping engagement with the tube. 
[0017] The second release member preferably in- 
cludes a slot to permit it to be located coaxially with the 
tube. Additionally or alternatively, the first release mem- 
ber may include a slot to permit it to be located coaxially 
with the bore of the tube coupling apparatus. 



[0018] In a preferred embodiment, the second release 
member includes a radially inwardly extending flange 
which is engageable with a complimentary shaped and 
sized radially outwardly extending flange provided on 
5 the body of the tube coupling apparatus thereby to pre- 
vent axial movement of the second release member to- 
wards the opening of the tube receiving bore upon op- 
eration of the tube release apparatus. 
[0019] As will be appreciated, the first and second re- 
10 lease members are usually brought out of threaded en- 
gagement with other and separated prior to engage- 
ment with the tube coupling apparatus and are then 
brought into threaded engagement one with the other in 
order to achieve the release of the tube from the tube 

'5 coupling apparatus. The two release members may be 
connected one to the other in some suitable way, when 
they are not in threaded engagement with one another, 
to prevent one of the two members being lost. 
[0020] According to a third aspect of the present in- 

20 vention, there is provided a method of releasing a tube 
from a tube coupling apparatus according to the first as- 
pect of the present invention using a tube release appa- 
ratus according to the second aspect of the present in- 
vention, the method including locating the first release 

25 member coaxially with the bore of the tube coupling ap- 
paratus, locating the second release member coaxially 
with the tube, threadedly engaging the first release 
member with the second release member, rotating one 
of the release members with respect to th e other release 

30 member until the contact surface of the first release 
member engages the release element of the tube cou- 
pling apparatus, continuing to rotate one of the release 
members with respect to the other thereby causing the 
release element to engage the tube gripping means so 

35 as to urge the tube engaging teeth out of gripping en- 
gagement with the tube, and removing the tube from the 
tube coupling apparatus. 

[0021] Embodiments of the present invention will now 
be described by way of example only with reference to 
40 the accompanying drawings in which:- 

Figure 1 is a sectional view through a tube coupling 
in accordance with the present invention; 

^5 Figure 2 is an end view of the tube gripping means 
used in the coupling; 

Figure 2a is an enlarged view of one of the teeth of 
the tube gripping means; 

50 

Figure 2b is a side elevational view of the tube grip- 
ping means; 

Figure 3 is an end view of the retaining element 
55 used in the tube coupling; 

Figure 3a is a side elevational view of the retaining 
element; 
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Figure 4 is a sectional view through the stiffening 
element used in the coupling; 

Figure 5 is a sectional view tnrough an alternative 
tube coupling; 5 

Figure 6 is a sectional view through a first release 
member of the tube release apparatus according to 
the second aspect of the invention; 

Figure 6a is an end view of the first release member; 

Figure 7 is a sectional view through the second re- 
lease member of the tube release apparatus ac- 
cording to the first aspect of the present invention; 

Figure 7a is an end view of the second release 
member; and 

Figure 8 is a sectional view through a tube coupling 
according to the first aspect of the invention having 
attached thereto a tube release apparatus accord- 
ing to the second aspect of the present invention. 

[0022] Figure 1 shows an example of a tube coupling 
in accordance with the first aspect of the present inven- 
tion. The tube coupling 2 comprises a hollow main body 
4 which is substantially tubular in cross-section, has 
tube receiving bores at each end and has enlarged end 
regions 5 interconnected by a middle portion 7 of small- 
er diameter. The hollow main body 4 is made of brass 
and is used to join together two copper pipes, of which 
only one (tube 22) is shown in Figure 1 . 
[0023] Each enlarged end region 5 is provided with 
an O-ring seal 6, a stiffening element 8, a tube gripping 
ring 10, a release element 14 and a retaining element 
12. For clarity, the tube coupling shown in Figure 1 only 
includes the tube coupling components in one end re- 
gion thereof, the other end region being shown empty 
of these components. In use, both end regions will con- 
tain substantially identical components. 
[0024] As can be seen in Figure 1 , the O-ring seal 6 
is prevented from moving axially towards the centre of 
the coupling 2 by a stop surface 16 and all of the com- 
ponents housed with the enlarged end region 5 are re- 
strained against axial movement out of the coupling by 
the retaining element 12. 

[0025] The retaining element 12 is made from acetal 
and includes a radially outwardly extending flange 18 
which snap-fits into a complimentary groove 20 formed 
in the enlarged end region 5. 

[0026] The retaining element 1 2 includes a groove 1 9 
having a first stop surface 25 and a second stop surface 
26. Within the groove 19 is located a radially outwardly 
extending projection 1 5 of the release element 14 such 
that axial movement of the release element 1 4 is con- 
strained by the stop surfaces 25 and 26. 
[0027] The release element 14 is made from brass 



and includes a tapered end surface 27 capable of en- 
gaging the gripping ring 10 to urge it out of engagement 
with the tube 22. Engagement of the tapered surface 27 
with the gripping ring 10 is within the range of. axial 
movement of the release element permitted by the stop 
surfaces 25 and 26 of the retaining element 12. 
[0028] The gripping ring 10, as shown in more detail 
in Figures 2, 2a and 2b comprises a stainless steel an- 
nular portion 30 and extending radially inwardly there- 
from a plurality of stainless steel teeth 32. As shown in 
more detail in Figure 2b, each of the teeth 32 also project 
out of the plane defined by the annular portion 30. Each 
tooth 32 includes two outer convex portions 36, 38 sep- 
arated by an indented central portion 40. 
[0029] The retaining element 12 (shown in Figures 3 
and 3a) includes an annular portion 42 having six equal- 
ly spaced projections 44 extending axially therefrom, 
with each of the projections 44 being separated from its 
neighbouring projections by gaps 46. Each projection 
44 includes a radially outwardly projecting flange 18. 
The gaps 46 between the projections 44 permit limited 
radially inward movement of the resilient projections so 
that the flange 1 8 can enter the enlarged end region 5 
of the tube receiving bore before it snap-fits into the 
groove 20 of the body 4. 

[0030] Although in the specific embodiments de- 
scribed herein, the retaining element is not releasable 
from the tube coupling once it has been snap-fitted into 
position, other embodiments within the scope of the 
present invention may include a retaining element which 
is releasably retained within the coupling. Thus, the lim- 
ited flexibility of the projections may also allow removal 
of the retaining element from the tube coupling by urging 
radially inwards the projections until the flange is out of 
engagement with the groove and the retaining element 
could then be withdrawn through the enlarged end re- 
gion 5 of the tube receiving bore. 
[0031] Once located in position, the retaining element 
1 2 acts as a stop for the gripping ring 1 0. Thus, any forc- 
es exerted to the tube to withdraw it are transmitted to 
the gripping ring 10 and withdrawal of the gripping ring 
10 is prevented by the retaining element 12. The resis- 
tive force exerted by the retaining element 12 is trans- 
mitted to the tube via the gripping ring 10 and prevents 
the tube being withdrawn. 

[0032] The stiffening element 8 which is made from 
acetal is shown in more detail in Figure 4 and comprises 
a planar ring portion 50 having extending axially there- 
from a portion providing a frusto-conical tapering sur- 
face 52 which when assembled within the body 4 faces 
the gripping ring 10. The stiffening element 8, together 
with the body 4 defines an annular channel between the 
inwardly facing surface of the body 4 and an outwardly 
facing surface 54 of the stiffening element. When as- 
sembled, the annular portion 30 of the gripping ring 10 
is located within the annularchannel defined by the body 
and surface 54. Since the annular portion 30 of the grip- 
ping ring 1 0 fits tightly within the channel defined by the 
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body 4 andfhe surface 54 of the stiffening element, the 
teeth 32 of the gripping ring 1 0 are restricted in their abil- 
ity to move to a small range of pivotal movement about 
a hinge portion 31 of the gripping ring 10 between the 
ring portion 30 and the teeth 32. This pivotal movement 
is constrained between the frusto-conical surface 52 of 
the stiffening element 8 and a corresponding frusto-con- 
ical surface 45 of the retaining element 12. 
[0033] In use, the tube 22 is pushed into the coupling, 
passing into a tube receiving bore 7. The tube urges the 
teeth 32 of the gripping ring 10 towards the frusto-con- 
ical surface 52 of the stiffening element 8 such that the 
tube may continue to pass the teeth 32 of the gripping 
ring 10. The tube also engages the O-ring seal 6 in a 
sealing manner. The tube is pushed in until it encounters 
a stop 9 in the body 4. 

[0034] The resilience of the teeth 32 of the gripping 
ring 10 are such that the teeth dig into the outer surface 
of the tube to a certain extent. This resists any outward 
force on the tube 22 and prevents the tube being re- 
moved from the coupling. 

[0035] Figure 5 shows a slightly alternative arrange- 
ment of the coupling which is modified to accept a more 
flexible multi-layered pipe. The tube coupling shown in 
Figure 5 is substantially identical to the tube coupling 
shown in Figure 1 , but with the additional components 
described below. 

[0036] Prior to a multi-layered pipe 1 22 being inserted 
into the coupling 2, a brass insert 104 is inserted into 
the free end of the tube 122. The insert 104 comprises 
a generally tubular body 1 03 having a tapered end por- 
tion 110 at one end and a radially outwardly extending 
flange portion 113 at the other end. There is a channel 
114 provided in the flange 113 arranged to receive an 
O-ring seal 1 06. The channel 1 1 4 includes stop surfaces 
1 05 and 1 07 to prevent axial movement of the O-ring 
seal 106. Abutting a surface 118 of the flange 113 is a 
PTFE insulating washer 112. The internal diameter of 
the insulating washer 112 is configured to be a tight fit 
around the outwardly facing surface of the insert body 
1 03. Towards the tapered end portion of the insert is pro- 
vided a second O-ring seal 1 08 housed within a channel 
116 including a pair of stop surfaces 109 and 111 , the 
channel 1 1 6 being sized such that the stop surfaces 1 09 
and 1 1 1 restrain the O-ring seal 1 08 against axial move- 
ment. 

[0037] The tapered portion 1 1 0 of the insert allows for 
easy insertion into the free end of the tube 122 and the 
insert is inserted into the tube until the end surface of 
the tube 1 22 engages the insulating washer 112. When 
in this position, the O-ring seal 1 08 is in sealing engage- 
ment with the tube 1 22. The flange 11 3 of the insert 1 04 
is arranged such that the outer diameter of the flange' 
1 1 3 is substantially identical to the outer diameter of the 
tube 122. 

[0038] The insert is sized such that it is a tight fit within 
the tube 1 22. That is to say an outwardly facing surface 
120 of the insert body 103 engages an inwardly facing. 



surface 121 of the tube 122 in such a way as to prevent 
the tube walls moving radially inwards. 
[0039] The tube 122. together with the inserted insert 
104 is then pushed into the coupling 2 in the same way 
5 as described above for the copper tube with respect to 
the first embodiment of the present invention. The insert 
104 prevents radially inward movement of the tube 122 
in the area where the teeth 32 of the gripping ring 10 
engage the tube 122. Thus, the insert permits the teeth 

10 32 of the gripping 1 0 to engage the tube 122 by digging 
into its outer surface and thereby prevent undesired re- 
moval of the tube 122 from the coupling 2. 
[0040] Once inserted into the tube coupling 2, the O- 
ring seal 106 engages an inwardly facing surface of the 

15 body 4 in a sealing manner, to provide a fluid seal within 
the coupling 2 in addition to the O-ring seal 6. 
[0041 ] Figures 6 and 6a show the first member 202 of 
a two-part release tool 200 and Figures 7 and 7a show 
the second member2 1 2 of the two-part release tool 200. 

20 Figure 8 shows the two members 202, 2 1 2 of the release 
tool 200 engaged one with the other located in position 
on the tube coupling 2 as described above. 
[0042] The first member 202 of the release tool 200 
consists of a generally cylindrical body 201 having a slot 

25 204 therein. The width of the slot 204 being slightly 
smaller than the diameter of the tube 122 about which 
it may be placed so that the first member 202 snap fits 
about the tube. The slot 204 ends in a curved portion 
205, arranged such that the curved portion 205 has a 

30 radius about the axis of the body 201 which is just slight- 
ly greater than the radius of the tube 122 about its axis. 
This arrangement allows for the first release member 
202 to be located coaxially about the tube 122. 
[0043] The body 201 further includes a substantially 

35 planar annular contact surface 206 and an internal 
threaded portion 208. 

[0044] The second member 212 of the release tool 
200 consists of a substantially C-shaped body 211 de- 
fining a channel 21 4. The body 211 has a degree of f lex- 

40 ibility which allows it to snapfit over a portion 230 of the 
coupling 2, the channel 214 being sized to receive this 
portion 230 of the tube coupling 2. 
[0045] The second release member 212 further in- 
cludes an engagement surface 216 and a radially out- 

45 wardly projecting threaded portion 218. 

[0046] Attachment of the release tool 200 to the tube 
coupling 2 is shown in Figure 8 and described below. 
[0047] The second release tool member 21 2 snap fits 
over the portion 230 of the tube coupling 2 such that the 

50 engagement surface 216 of the second release toot 
member 212 engages the stop surface 24 of the cou- 
pling body 4. The first release tool member 202 is then 
arranged coaxially with the tube 122 and moved axially 
towards the second release tool member 212 until the 

55 threaded portion 208 of the first member 202 contacts 
the complimentary threaded portion 218 of the second 
member 212. The second release tool member 212 is 
then held stationery while the first release tool member 
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is rotated in a clockwise sense relative to it such that the 
threaded portion 208 threadedly engages the threaded 
portion 218 and a portion of the contact surface 206 of 
the first release tool member 202 engages an end sur- 
face 220 of the release element 14. Continued rotation 
of the first release tool member 202 with respect to the 
second release tool member 212 urges the release el- 
ement 1 4 into engagement with the teeth 32 of the grip- 
ping ring 10, the tapered end surface of the release el- 
ement 14 urging the teeth 32 out of gripping engage- 
ment with the outer surface of the tube 122, thus per- 
mitting removal of the tube 122 from the coupling 2. 
These preferred embodiments have been described by 
way of an example and it will be apparent to those skilled 
in the art that many alterations can be made that are still 
within the scope of the invention. 



Claims 

1. A tube coupling apparatus including a body which 
defines a tube receiving bore, the tube receiving 
bore being provided with a sealing element; a tube 
gripping means; and a release element axially slid- 
able within the bore, the release element being en- 
gageable with the tube gripping means so as to urge 
the tube gripping means out of gripping engage- 
ment with the tube; characterised in that the ap- 
paratus further includes a retaining element held, at 
least partially, within the bore, said retaining ele- 
ment retaining the sealing element and the tube 
gripping means within the bore and restricting axial 
movement of the tube gripping means within the 
bore. 

2. A tube coupling apparatus according to claim 1 , 
wherein at least a portion of the release element is 
held within the bore by the retaining element. 

3. A tube coupling apparatus according to either of 
claims 1 or 2, wherein, when the tube is inserted in 
the coupling, at least a portion of the release ele- 
ment is held between the retaining element and the 
tube. 

4. A tube coupling apparatus according to any one of 
the preceding claims, wherein the retaining element 
cooperates with the release element to limit the ax- 
ial movement of the release element within the 
bore. 

5. A tube coupling apparatus according to any of the 
preceding claims, wherein the retaining element re- 
stricts axial movement of the release element. 

6. A tube coupling apparatus according to claim 5, 
wherein the retaining element is provided with an 
annular slot having opposed stop surfaces and in 



that the release element is provided with a protru- 
sion which is located within the slot such that axial 
movement of the release element is restricted by 
contact between the protrusion and the opposed 
5 stop surfaces. 

7. A tube coupling apparatus according to any one of 
the preceding claims, wherein the release element 
includes a projecting portion which extends axially 

w outside the body, the release element being capa- 
ble of being moved by an external force applied to 
the axially projecting portion so that the release el- 
ement is brought into engagement with the tube 
gripping means thereby urging the tube engaging 

15 teeth out of gripping engagement with the tube. 

8. A tube coupling apparatus according to any one of 
the preceding claims, wherein the retaining element 
is held within the bore by mechanically interlocking 

20 means. 

9. A tube coupling apparatus according to any one of 
claims 1 to 6, wherein the retaining element snap- 
fits within the bore. 

25 

10. A tube coupling apparatus according to claim 6, 
wherein at least a portion of the retaining element 
snap-fits into a radially outwardly extending groove 
or channel in the body, thereby acting as a stop for 

30 the tube gripping means so as to prevent axial 
movement of the gripping means and therefore also 
the tube, when retained within the coupling, towards 
the open end of the bore, thereby preventing with- 
drawal of the tube from the coupling. 

35 

11. A tube coupling apparatus according to any one of 
the preceding claims, wherein the apparatus further 
includes a stiffening element which engages a por- 
tion of the tube gripping means rendering the tube 

40 gripping means stiffer and increasing the gripping 
force exerted by the tube engaging teeth against the 
tube, when the tube is in its inserted position within 
the coupling. 

45 12. A tube coupling apparatus according to claim 11, 
wherein the stiffening element engages a portion of 
the tube gripping means so as to oppose radially 
inward movement of that portion, rendering the tube 
gripping means stiffer. 

so 

13. A tube coupling apparatus according to either of 
claims 11 or 12, wherein the stiffening element, in 
preventing radially inward movement of a portion of 
the tube gripping means, retains the tube gripping 
55 means in a central position with respect to the tube 
receiving bore so as to make insertion of a tube into 
the coupling easier. 
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14. A tube Coupling apparatus according to any one of 
claims 11 to 13, wherein the stiffening element is 
located between the sealing element and the tube 
gripping means, so as to protect the sealing ele- 
ment from being damaged by the tube gripping 
means. 

15. A tube coupling apparatus according to any one of 
the preceding claims, wherein the gripping means 
consists of a gripping ring which includes an axially 
extending ring portion, a plurality of teeth and a 
hinge portion, located between the ring portion and 
the teeth, so as to permit pivotal movement of the 
teeth relative to the ring portion. 

16. A tube coupling apparatus according to claim 15, 
wherein the stiffening element engages the axially 
extending ring portion so as to urge the ring portion 
against the inner wall of the bore. 

17. A tube coupling apparatus according to claim 16, 
wherein the stiffening element includes a tapered 
surface which restricts the pivotal movement of 
teeth. 

18. A tube coupling apparatus according to claim 17, 
wherein the retaining element includes a tapered 
surface which together with the tapered surface of 
the stiffening element restrict the range of pivotal 
movement of the teeth. 

19. A tube release apparatus for use with a tube cou- 
pling apparatus having a release element, the tube 
release apparatus including a first release member 
including a contact surface for engagement with the 
release element of the tube coupling apparatus and 
a second release member engageable with the 
body of the tube coupling apparatus, both the first 
and second release members including a respec- 
tive threaded portion so as to be capable of thread- 
ed engagement with each other, whereby when in 
threaded engagement, rotation of one of the re- 
lease members with respect to the other of the re- 
lease members in a predetermined direction or 
sense is capable of causing the contact surface of 
the first release member to engage the release el- 
ement of the tube coupling apparatus thereby urg- 
ing the release element to engage the tube gripping 
means so as to urge the tube gripping means out 
of gripping engagement with the tube. 

20. A tube release apparatus according to claim 19, 
wherein the first release member includes a gener- 
ally annular portion and an opening capable of re- 
ceiving the tube so that it is capable of being located 
coaxially with the tube. 

21. A tube release apparatus according to claim 19, 



wherein the second release member includes a 
generally annular portion and an opening so that it 
is capable of being located coaxially with the bore 
of the tube coupling apparatus. 

5 

22. A tube release apparatus according to claim 19, 
wherein the second release member includes a ra- 
dially inwardly extending flange which is engagea- 
ble with a complimentary shaped and sized radially 

10 outwardly extending flange provided on the body of 
the tube coupling apparatus so as to be capable of 
preventing axial movement of the second release 
member towards the open end of the tube receiving 
bore upon operation of the tube release apparatus. 

15 

23. A tube release apparatus according to any one of 
claims 1 9 to 22 for use with a tube coupling appa- 
ratus according to any one of claims 1 to 1 8. 

20 24. A method of releasing a tube from a tube coupling 
apparatus according to any one of claims 1 to 18 
using a tube release apparatus according to any 
one of claims 19 to 23, the method including locat- 
ing the first release member coaxially with the tube, 

25 locating the second release member coaxially with 
the bore of the tube coupling apparatus, threadedly 
engaging the first release member with the second 
release member, rotating one of the release mem- 
bers with respect to the other release member until 

30 the contact surface of the first release member en- 
gages the release element of the tube coupling ap- 
paratus, continuing to rotate one of the release 
members with respect to the other release member, 
thereby causing the release element to engage the 

35 tube gripping means so that the tube gripping 
means is u rged out of gripping engagement with the 
tube, thereby releasing the tube so that it can be 
removed from the tube coupling apparatus. 

40 25. A method of releasing a tube from a tube coupling 
apparatus according to claim 24 wherein, before 
being brought into threaded engagement with one 
another to release the tube from the tube coupling 
apparatus, the first and second release members 

45 are separate from one another. 

26. A method of releasing a tube from a tube coupling 
apparatus according to claim 25 wherein, the first 
and second release members are connected to- 

50 getherto maintain the two members as a connected 
pair when they are not in threaded engagement with 
one another. 

27. Use of a tube coupling apparatus as described in 
55 any one of claims 1 to 18 to connect the end of a 

heating pipe to a radiator. 

28. Use of a tube coupling apparatus as described in 



so 
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any one of claims 1 to 1 8 to connect the end of one 
heating pipe to the ends of two further heating pipes 
in a substantially T shaped configuration. 

29. Use of a tube coupling apparatus as described in 
any one of claims 1 to 18 to connect the end of a 
heating pipe to the end of a further heating pipe in 
a substantially 'L' shaped configuration. 
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